Introduction

27
It is well recognized that Botrytis cinerea is the main cause of bunch rot of grape berries in 28 temperate climates (Marois et al. 1993 , Slomczynski et al. 1995 . Bunch rot is undesirable for production 29 of table wines because it is associated with off-flavours and unpleasant aromas in finished wines and loss 30 of colour in red wines. In contrast, the presence of B. cinerea infections in late harvest grape berries is 31 desirable because Botrytis is believed to be responsible for the desirable aromas and flavours (Sarrazin et 32 al. 2007 , Sivertsen et al. 2005 . However, in both cases, any study of the relationship between levels of 33 Botrytis in wines and sensory properties of wines is difficult because there has been no easy way to 34 measure levels of Botrytis antigens in finished wines. The use of rapid, user-friendly, immunodiagnostic 35
Lateral-Flow Devices offers an easy method to detect fungal antigens (Dewey et al. 2008) . The 36 advantages of LFDs over other immunological methods, such as microtitre plate ELISAs (Dewey et al. 37 2000; Dewey 2002) , and molecular tests are that they are rapid, (5-15min), can be easily operated by 38 untrained workers and do not require laboratory facilities. 39
Two commercially available B-LFDs have been developed for the detection and quantification of 40 soluble stable Botrytis-antigens, one produced by EnviroLogix, Portland, ME, USA and the other by 41
Forsite Pocket Diagnostics, York, UK. Although both employ the same Botrytis monoclonal antibody, 42 BC-12.CA4 (Meyer and Dewey 2000) , that recognizes a constitutively produced, thermostable antigen, 43 that is not metabolized during fermentation, there are technical differences and the performance of both 44 tests has never been compared. 45
The format used by both devices is a sandwich assay in which the antigens are captured by the 46 Botrytis antibody which is bound, in the EnviroLogix test to gold nanoparticles and, in the Pocket 47 nitrocellulose membrane (Fig 1) . When the test liquid is applied, the particles move along the membrane 49 by capillary action; those carrying the Botrytis antigens are arrested at the test line on the membrane by a 50 pre-printed line of Botrytis-antibodies. In the EnviroLogix test, the positive test line appears pink because 51 the antibody is bound to gold particles whereas the positive test line in the Forsite Pocket Diagnostics 52 devices appears blue because the latex-antibody conjugate is blue. Those particles to which no antigen is 53 bound continue to move forward along the membrane and, in the case of the EnviroLogix test they are 54 arrested at the control line, by a pre-printed line of anti-mouse antibodies, to give a second pink line. The 55 control line in the Pocket Diagnostics test is formed in a different way. Blue latex particles, coated with 56 non-specific rabbit-antibodies, are mixed with the murine Botrytis-bound latex particles in the absorbent 57 starting pad and these, which are not arrested at the test line, are arrested at the control line by a line of 58 anti-rabbit antibodies (Fig. 2) . The differences between the two types of LFDs, apart from colour of the 59 test and control bands, could be significant. The control line in the EnviroLogix tests is dependent on 60 there being an excess of Botrytis gold-conjugates particles binding at the control line whereas the Pocket 61 Diagnostics control line is not dependent on an excess of Botrytis antibody coated latex particles. These 62 technical differences mean that, if excess antigen is present, there could be significant differences in the 63 intensity of the control bands because the SI value is the percentage of the reflectivity of the background 64 minus that of the test line divided by the reflectivity of the background minus that of the control line. The aims of this study were to compare two commercially available B-LFDs for the 70 quantification of Botrytis antigens in a range of red and white table wines and dessert wines. 71
Materials and Methods
72
Wines. All wines tested were purchased either in the UK or Australia or, in the case of the reference 73 dessert wine Dolce, from Far Niente, California, USA. Details of grape varietal and vintage of the wines 74 are given for red wines in Table 1 , white wines in Table 2 , dessert wines in Table 3 . All wines were 75 stored and tested at room temperature, precipitates were not seen in any of the red wines. 76
Lateral Flow Devices. B-LFD kits and their respective scanners were purchased from EnviroLogix 77 (kit batch number 151208) (Portland, ME, USA) and from Forsite Pocket Diagnostics (kit batch number 78
Y01 for table wines and AA01 for desert wines) (York, UK). The two different batches of Forsite Pocket 79
Diagnostic kits differed in that AA01 had a higher concentration of the Botrytis antibody conjugated 80 particles in the test pad than Y01. Unless otherwise stated, all wines were diluted into phosphate buffered 81 saline + Tween 20 (0.05% v/v) (PBST), table wines were diluted 1:40, dessert wines 1:500. Tests with 82 the EnviroLogix B-LFDs were done by placing the absorbent pad of the device in 400µl of diluted wine 83 for 10 min; the absorbent pad was then removed and the device was inserted into the EnviroLogix reader 84 (scanner) to determine the SI value. For the Forsite Pocket Diagnostics tests, 70 µl of the diluent were 85 pipetted into the well of the device and, after 10 min, the devices were inserted into the Forsite reader and 86 the SI value recorded. On completion the SI values of the EnviroLogix tests remained stable because the 87 absorbent start pad is removed before the SI values are determined but the SI values of the Pocket 88
Diagnostics tests tend to increase with time because the start pad is not removed. Therefore, care was 89 taken to time the tests and determine the SI values in both cases after 10 min. 90
To determine repeatability of the devices and threshold detection levels a dilution series of the 91 reference dessert wine Dolce (Far Niente, CA, USA, 1998 vintage), used in previous studies (Dewey et al. 92 2008) was tested. 93
Results and Discussion
94
Standards and Repeatability In tests, done with both devices, on a series of dilutions of the 95 reference dessert wine, Dolce, correlation was good, R 2 0.939, (Fig 3) . The problem of repeatability was 96 addressed in a previous publication by Dewey et al, (2008) where tests were done in triplicate on a 97 dilution series of the dessert wine Dolce. There was little variation between replicates and so for this 98 reason, and to reduce total costs of the project, tests on each of the experimental table and dessert wines 99 were only done once. The threshold detections levels were similar. Both devices could detect down to 100 0.0125% standard in PBST but there were differences in the numerical value of the signals from the 101 control or buffer alone, SI values for the EnviroLogix devices were zero, but for the Forsite devices they 102 ranged from 0 to 6 (batch Y01) and from 18.6 to 20 (batch AA01). 103 104 Tables 1, 2, Cab Sauv = Cabernet Sauvignon. 
